Aims: This study explored the impact of menopause on sexual health and marital relationships, the associated factors and the support needed among middle-aged and older women.
. The prevalence of sexual problems in menopausal women varies between countries from 20% to 90% (Cayan et al., 2004; Chedraui, Perez-Lopez, San Miguel, & Avila, 2009; Laumann, Paik, & Rosen, 1999; Lewis et al., 2004) . Sex is considered an important part of women's life in Western countries and this importance was established much earlier in Western settings than in Chinese society (Eden & Wylie, 2009; Laumann et al., 2005) .
A cross-cultural study revealed that Chinese-American women agreed that "satisfactory sex is essential to maintain a marital relationship" and sexual health and function are recognized as essential components of the Quality of Life (QoL) of menopausal women (Thornton, Chervenak, & Neal-Perry, 2015) .
| Background
In Hong Kong (HK), the rapid ageing of the population has signalled an increase in the proportion of menopausal women (Census and Statistics Department, 2015, 2017) . A previous study showed that middle-aged women experienced relatively lower sexual satisfaction than younger women and that 77.2% reported at least one type of sexual dysfunction according to the Diagnostic and Statistical Manual of Mental Disorders, 4th edition (DSM-IV). Kim, Lau, and Cheuk (2009) noted a poorer quality of marital relationships as married couples aged due to the increase in sexlessness. The physiological changes that occur in menopause can also create conflicts in marital relationships that negatively affect mental and physical health, QoL and societal productivity (Lo & Kok, 2013) . The related health issues also impose an escalating social and financial burden on health services; however, little is known about the marital concerns that menopausal women seek help for or discuss with healthcare providers (Biddle et al., 2009; Nicolosi, Glasser, Kim, Marumo, & Laumann, 2005) . Studies exploring menopausal women's desired support for sexual health are scarce.
| THE STUDY

| Aim
To investigate the sexual health, Quality of Life, their impact on marital life and desired support of menopausal women.
| Design
A mixed quantitative and qualitative methodological design was used, consisting of a cross-sectional survey and individual in-depth interviews.
| Participants
The target population was women aged 40 years and above, able to speak Cantonese and attended one selected community-based women centres in HK. Women who met the criteria were approached by our research staff when they visited the centres for activities and voluntary work between December 2011 and August 2012.
| Data collection
| Quantitative study
A cross-sectional survey was conducted to explore the prevalence of sexual dysfunction in women and its impact on sexual-related QoL.
Why is this research/review needed?
• Women transitioning through menopause are more vulnerable to sexual dysfunction, which affects their physical and psychological well-being and quality of marital life.
• Menopausal and postmenopausal women's concerns about marital life and their desired support for sexual health issues have been scarcely addressed in the literature.
What are the key findings?
• The physical and psychological changes that occur during menopause lead to painful sexual experiences and consequently a poorer quality sexual life. Understanding from husbands was important, especially about women's lack of desire to engage in sexual activities.
• The lack of comprehensive information about menopause led to difficulties seeking help. To gradually change the cultural perspective on menopause and sexual health, comprehensive information should be offered to families before women begin the menopause transition.
• Healthcare service providers could establish a range of services to manage menopause, including education seminars, sexual therapy and family counselling on resolving marital conflicts.
How should the findings be used to influence policy/practice/research/education
• The findings give a better multifaceted understanding of women's experiences of sexuality and marital life during the menopausal transition. With regard to the sociocultural context, the findings can help healthcare providers develop appropriate management approaches for menopause in both clinical and community settings, and guidance for families to support women undergoing the menopausal transition.
• Future research should include interviews with husbands and children to gain better insight into the impact of menopause on the family and ultimately achieve marital and familial harmony.
A structured questionnaire was used to conduct 20-minute face-toface interviews with the participating women. This questionnaire consisted of 34 items under five sections and included the following:
(1) a validated Chinese version of the Female Sexual Function Index (FSFI); (2) the Sexual Quality of Life-Female Questionnaire (SQOL-F); (3) sexual life-related attitudes and behaviours; (4) menopausal status, health and lifestyle; and (5) socio-demographics.
| Qualitative study
Women who indicated interest in further discussion on the effect of menopausal issues on marital life in the survey were invited to participate in the in-depth individual interviews. The interviews were 
| Operational definition of menopausal status
Participants were classified into three categories of menopausal status based on the WHO definition: (1) pre-menopausal women were defined as those who had experienced regular menstrual bleeding in the last 12 months; (2) perimenopausal women were defined as those who had experienced irregular menstrual bleeding or an absence of menstrual bleeding for more than 3 months but less than 12 months; and (3) postmenopausal women had stopped menstrual bleeding for 12 months or more either spontaneously or as a result of surgical intervention (e.g. hysterectomy) (World Health Organization (WHO), 1996).
| Ethical considerations
The study was approved by the Joint CUHK-NTEC Clinical Research Ethics Committee. Prior to the questionnaire and interview, all potential participants were informed about the purpose and procedures of the study. Written informed consent was obtained and a unique study identifier number was assigned to ensure confidentiality and anonymity. All participants had the opportunity to refuse participation at any point and they were assured that the interviewers were independent of the services they received and that the interviews would be confidential.
| Data analysis
For the quantitative survey, data analyses were performed using IBM© SPSS© statistics for Windows, Version 21. Descriptive statistics were used to present the respondents' profiles, their sexual dysfunction and sexual-related Quality of Life. Univariate analyses and multivariate analyses were performed on the relationship between sexual dysfunction (FSFI score <25.0)/sexual-related Quality of Life (SQOL-F) and the menopausal status (pre-and perimenopause vs. postmenopause). In these analyses, the total FSFI score was transformed into a categorical variable of "sexual dysfunction" or "no sexual dysfunction," which was the outcome variable in the regression.
The power analysis to evaluate the proportion on sexual dysfunction between postmenopause and pre/perimenopause was conducted with the univariate regression analysis, the power value of study was found to be 0.998 at the confidence level of 95%. A value of p < .05 was considered statistically significant.
Qualitative data were used to supplement the quantitative findings. All in-depth individual interviews were transcribed verbatim and recurring themes were identified by two independent investigators using NVivo 7.0 software. Broad and related sub-themes were identified by thematic analysis according to the framework of the interview guide and were used to describe the contextual experience of sexual problems. The primary investigator read all the transcripts several times and identified all headings and subheadings to cover all aspects of the interviews. The second investigator worked separately to categorize the themes. Any discrepancies between the investigators were resolved by discussion until consensus had been reached on the categories.
| Validity, reliability and rigour
The FSFI is a gold standard tool for assessing sexual dysfunction and has been translated and validated in more than 30 countries (Chang, Chang, Chen, & Lin, 2009; Rosen et al., 2000; Sidi, Abdullah, Puteh, & Midin, 2007; Takahashi, Inokuchi, Watanabe, Saito, & Kai, 2011; ter Kuile, Brauer, & Laan, 2006) . A validated Chinese version of the FSFI with Cronbach's alpha values between 0.81 and 0.92 was used in this study (Kuo, Chang, Chen, & Hsu, 2004; Kuo, et al., 2005; Sun, Li, Jin, Fan, & Wang, 2011) . The FSFI assesses sexual function in the past 4 weeks with 19 self-reported items in six domains: desire, arousal, lubrication, orgasm, satisfaction and pain associated with sexual intercourse or activities. Each item is scored on a 5-point Likert scale and the summative score of six domains ranges from 2-36, with higher scores indicating better sexual function. However, the cut-off score for sexual dysfunction has varied in previous studies due to the different cultures of the studied populations (Ma, Pan, Lei, Zhang, & Kan, 2014) . A total FSFI score <25.0 was used as the diagnostic criterion for sexual dysfunction (Rosen et al., 2000; Kuo, et al., 2005) . In addition to the summative score, the cut-off scores for each of the six sexual dysfunction domains were as follows: <3.6
for desire (score range 1.2-6.0) and arousal (score range 0-6.0), <3.9
for lubrication (score range 0-6.0), <4.0 for orgasm (score range 0-6.0) and <4.4 for satisfaction (score range 0.8-6.0) and pain (score range 0-6.0) (Zhang, Pan, Chen, Pan, & Kan, 2011) .
The SQOL-F is a validated 18-item questionnaire that measures general self-perception of one's emotional relationship and sexual pleasure with one's partner during sexual activities. It consists of 18 items that are each scored on a 6-point Likert scale, ranging from 1 "completely agree" -6 "completely disagree." The summative score of 18 items ranges from 18-108, with higher scores indicating a better sexual QoL (Symonds, Boolell, & Quirk, 2005) .
| FINDINGS
| Characteristics of respondents
A total of 904 eligible women were approached and 540 respondents completed the survey with a response rate of 59.7%. The reason for refusal was all related to unavailable. The mean age of the 540 participants was 55 years old. Most were married (81.0%), selfperceived fair/bad health status (50.3%) and self-reported depression (81.3%). Approximately 85% of the respondents were classified as sexual dysfunction; however, only 1.5% had ever sought expert help experts, whereas 5.2% need female Viagra (Table 1 ).
In total, 178 participants indicated interest in participating in the individual in-depth interview on survey completion. Thirty participants were randomly selected and completed the interviews.
There was no significant difference between those randomly selected and those without selected. They were between 43-64 years of age and all were married. With regard to menopausal status, three women were pre-menopausal, eight were perimenopausal and 17 were postmenopausal. Two themes with regard to the women's experiences with sexual life during middle age and thereafter emerged from our analysis of the interview transcripts. These themes were: (1) impact of menopausal symptoms on marital life; and (2) challenges encountered in marital sexual relationships and suggested sources of support for improving marital life.
| Sexual health
Sexual health was assessed by the FSFI, which showed a mean score of 12.6 in the overall respondents and the score was in the decreasing trend from 17.9 at pre-menopause, 16.6. at perimenopause, to 12.6 at postmenopause which indicates postmenopausal women more likely experienced sexual dysfunction ( Table 2 ). The proportion of participants meeting the cut-off for sexual dysfunction was 85.1% in the overall respondents and the prevalence of sexual dysfunction in postmenopausal was much higher as 91.2% which contributed to 72% of the overall respondents. Of the six sexual function domains, the most common sexual dysfunctions were arousal disorder (78.2%), followed by vaginal dryness (76.2%), orgasm problems (74.6%), sexual satisfaction (71.4%), desire (70.0%) and sexual pain (67.4%), which was the least reported form of female sexual dysfunction ( Table 2 ). The top sexual dysfunction was as same as pre-(61.5%) and perimenopause (83.3%); however, vaginal dryness turned up to the top sexual dysfunction in postmenopause women (86%). In the multivariate analysis, postmenopausal women probably experienced sexual dysfunction related to vaginal dryness (2.2 times) than pre/perimenopausal women (Table 3) .
| Sexual-related Quality of Life
Sexual QoL was measured by the SQOL-F questionnaire; 344 out of 468 participants completed the SQOL-F with mean score of 68/108 (Table 4 ). The sexual QoL decreased progressively across three stages of pre-(mean score 73), peri-(mean score 70) and postmenopause (mean score 65). It was found that sexual QoL was significantly lower in postmenopausal than in pre-and perimenopausal women (p < .05) in both univariate and multivariate analyses (Table 5 ).
3.4 | Factors associated with sexual dysfunction among postmenopause Table 6 shows that postmenopausal women at risk of depression, with serious menopausal symptoms, with fair or poor perception were more likely to experience sexual dysfunction. In the multivariate analysis, postmenopausal women at risk of depression were more likely to experience sexual dysfunction (OR = 1.1, p < .01).
| Findings from Qualitative Study
To explore the impact of menopause on sexual health (Theme 1), the barriers encountered and the desired support (Theme 2), a total of 30 in-depth individual interviews of invited women were conducted.
3.5.1 | Theme 1: Impact of menopausal symptoms on marital life Most of the respondents had stated that they experienced: (1) physical changes in their sexual life, (2) differences in sexual drive in couples; and (3) a shift in focus of one's marriage during menopause.
Physical changes have a negative impact on sexual health
Almost all participants stated that they experienced changes in their sexual life during menopause and these changes were related to vaginal dryness, dyspareunia, lower sexual desire and enjoyment. Some reported that they had stopped having sex with their husbands years ago and some said that sex was no longer enjoyable:
". . .it was dry, then his (penis) could not get in, (he) could not do it and then somehow we didn't do it. It's been a few years; I am not interested in doing it (have sex).
Maybe it's dry. . .and now there is no excitement; without those feelings, why would we do it? Because we can't do it, so we stopped doing it. Until now, we haven't done it for a couple of years." (Informant 14)
T A B L E 1 Demographic characteristics and behaviours of respondents (by Menopause status) 
Pre-menopause Perimenopause Postmenopause Overall In addition, some women showed concern about sharing information with peers; they feared that their privacy would be invaded and that their secrets would not be respected and would instead be shared around their common social circle: Information on physical and psychological changes and on remedies for symptom alleviation, for example health products, overthe-counter drugs, was essential to women:
"It was like this when it started. . . like there was nothing. . . although we tried lots of foreplay, there was still nothing (no interest). . . then we used jelly (lubricant), so I had more discharge and it got easier. . .." (Informant 11)
The media was believed to be a useful way of disseminating information. In addition to conducting seminars and handing out pamphlets for women, the participants reported that documentaries, storytelling programmes, short movies on television, and advertisements and information in newspapers/magazines were effective at reaching households: Some informants suggested giving a subsidy for middle-aged women to attend regular health check-ups, consultations or counselling, as this would encourage and improve women's ability to seek help from professionals:
"Give some subsidies so that they can go for check-ups and they could ask physicians directly. If the fee could be better, it might be affordable to them." (Informant 7)
| DISCUSSION
Respondents' sexual experiences and attitudes were shaped by the context of societal attitudes and cultural background. Some felt uncomfortable answering the sections related to sexual life and had difficulties understanding the questions. This limited the responses to the FSFI and SQOL-F questions and also reflected a cultural taboo with regard to issues related to sex. The 85.1% prevalence of female sexual dysfunction was significantly higher than that of studies conducted in middle-aged women in the US (33%), Korea (67%) and most Latin America countries and our study population showed poorer performance in each domain (Blumel et al., 2009; Gracia, Freeman, Sammel, Lin, & Mogul, 2007; Park, Cho, & Kim, 2007) . Similar findings were reported in a study in Nanjing, China, where female sexual dysfunction was reported among 75.0% of women aged 40-49 years old and 90.3% of women ≥50 years old (Zhang et al., 2011) . The prevalence of female sexual dysfunction in postmenopause is significantly higher with 91.2%, and it has varied between countries, probably due to the differences in study design, characteristics of the study population, age groups, recall bias, cultural factors, diagnostic tools, definition of cut-off scores and sexual practices in these countries. The FSFI has been widely used and the results can be compared with those of other countries; a lower cutoff score of 25.0 was used in this study, in accordance with Chinese and Korean studies that assessed similar cultures (Song, Jeon, Kim, Paick, & Son, 2008; Zhang et al., 2011) , whereas a 26.55 cut-off has been used for American, Hispanic, Finnish and Indian women Singh, Tharyan, Kekre, Singh, & Gopalakrishnan, 2009; Wiegel, Meston, & Rosen, 2005; Witting et al., 2008) . The different cut-offs reflect the differences in the value of sexual life in varying cultural contexts. A locally validated cut-off score will be needed to define sexual dysfunction in future studies.
The findings on sexual function were similar to those in Western populations and showed that a lack of interest and arousal disorder were the most common sexual dysfunctions; consistent with these results, during menopause, cessation of menstruation and deterioration of reproductive function can lead to reduced desire and difficulty feeling aroused. This finding echoed those in North American and European women (Dennerstein, Koochaki, Barton, & Graziottin, 2006; Laumann et al., 1999) . Interestingly, a previous study in China reported different findings; in that study, low sexual satisfaction was the most common sexual dysfunction in women aged 40 years and above (Zhang et al., 2011) .
In line with the literature, menopausal status and depression were significantly related to sexual dysfunction (Kuo, et al., 2004; Kuo, et al., 2005; Lianjun et al., 2011; Nazarpour, Simbar, & Tehrani, 2016; Zhang et al., 2011) . New evidence has shown that depression is common among menopausal women and often lowers libido (Cumming, Mauelshagen, & Parrish, 2010) and women with depression have a 16-fold higher risk of developing sexual dysfunction. Depression has been
shown to be associated with diminished sexual interest (Amore et al., 2007) . Lau et al. also found that mental health and stress-related factors were associated with sexual problems among HK Chinese adults (Lau, Kim, & Tsui, 2005) . Echoing to Rosemary Basson's model that sexual response was circular and more complex than traditional liner model and the personal distress was regarded as the main criteria for sexual dysfunction (Cumming et al., 2010) .
The available information on quality of sexual life in the literature is scarce. Our study adds new evidence that suggests that respondents with female sexual dysfunction have poorer sexual health- (Ling, Wong, & Ho, 2008; Yang, Kenney, Chang, & Chang, 2016) . Sexual disharmony was viewed as an important cause of marital strife. The majority of women expressed some degree of distress and low sexual desire and vaginal dryness were the main sexual issues reported to affect marital relationships. Women believed that it was a wife's responsibility to fulfil her husband's sexual needs. The conflict between the husband's sexual needs (wife's responsibility) and the wife's own willingness and QoL led to stress in their marriages.
Endocrine Society highlighted four factors related to women's mental and emotional health influencing sexual function or satisfaction, they were self-image, her feelings for her partner, her expectations with regard to the future of the relationship; and her past sexual experiences (Wierman et al. 2006) . Interestingly, Chinese women in a different societal context in Sydney, Australia, reported a different management of their less active postmenopausal sexual life; specifically, these women allowed their spouse to find other women to satisfy their sexual desires (Liu & Eden, 2007) .
Some Asia-Pacific studies and this study emphasize the importance of understanding from husbands, especially of women's unwillingness to engage in sexual activities due to their reduced libido (Lim & Mackey, 2012; Liu & Eden, 2007) . Older Chinese men consider sex to be important to fulfilling their physical desires (Yan, Wu, Ho, & Pearson, 2011) . Rosemary Basson's model highlighted that women's sexual response more commonly stems from intimacy needs rather than a need for physical sexual arousal (Basson, 2000) .
Future research should consider together with the age-related changes in the male partner; expectations from sexual interaction from male partner which could be used to design family based healthy sex life educational aid or to facilitate mutual understanding in sexual desire and satisfaction.
The respondents repeatedly stated that a lack of comprehensive information on menopause led to difficulties seeking help. Offering households comprehensive information before menopause may be better, as women would know what to expect and prepare for during the transition. Both Western and Asian studies have also reported the importance of preparing for and managing the menopausal transition (Adler et al., 2000; Kwak, Park, & Kang, 2014; Mahadeen, Halabi, & Callister, 2008) by giving adequate knowledge and continuous education on the physical and psychological changes that will occur; these practices could enable better health promotion and increase awareness of menopause in society (Ling et al., 2008; Manesh & Moghadam, 2011; Yanikkerem, Koltan, Tamay, & Dikayak, 2012) . In Persian studies, health education through various media including lectures, TV programmes, magazines and newspapers was found to be effective at In addition to giving information to households, healthcare services are another solution to helping menopausal women and subsidies for seeking professional support were highlighted as an important source of support. Healthcare service providers could develop several services for menopausal management, such as education seminars, sexual therapy and family counselling on resolving marital conflict. Despite the high prevalence of sexual dysfunction, very few respondents had used lubricants to ease the pain during intercourse or had sought help from healthcare service providers.
More women opted to visit Chinese Medical practitioners than Western doctors; a review paper also stated that Chinese herbal medicine was the most common therapy among symptomatic menopausal women (Peng et al., 2014) . Taiwanese women also considered TCM to be safer than Western medicines for long-term usage due to its natural properties (Tsao, 2002) . This finding conflicted with those of a Singaporean study, where women had a strong desire to use Western medicine (hormone therapy); only one woman used hormone therapy in that study, yet she still showed uncertainties about the safety of the treatment (Hvas, 2001 ). This result indicated the importance of giving education on various treatments and appropriate information for menopausal women. The respondents also highlighted the importance of communication between partners for enhancing relationships (Yang et al., 2016) . These factors could be included in future education programmes.
| Limitation
As the respondents were recruited from women centres, they may have been more health conscious and outgoing; therefore, the prevalence of sexual dysfunction may have been underestimated.
Population-based surveys should be conducted in the future to explore the impact of middle age and menopause on marital relationships to improve health education design and service planning.
| CONCLUSION
This study gave a context for healthcare workers to better understand the challenges and needs of middle-aged and menopausal women and to ensure the provision of appropriate management of menopause in both clinical and community settings, targeting the family unit instead of women only. Better knowledge of the menopausal transition will enable healthcare service providers to implement appropriate programmes, education and services for different target populations.
These programmes would greatly help women and their families prepare for a smoother transition in their life journey. Future research should also include interviews with husbands and children to give a better understanding of the impact of menopause on the family to ultimately achieve marital and familial harmony.
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